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Summary of Facts and Subm ssi ons

0357.D

Mention of the grant of European patent No. 0 471 497
in respect of European patent application No.

91 307 217.9, filed on 6 August 1991, claimng priority
froman earlier application in France (9010281 of

7 August 1990), was published on 8 June 1994 (Bulletin
94/ 23) on the basis of twelve clains, Caim1l reading:

"A process for stopping an olefin polynerisation which
is carried out in a | ow pressure gas phase reactor

whi ch process conprises introducing an effective
guantity of deactivating agent into the reactor
characterised in that the olefin polynmerisation is
carried out using a chrom um oxi de catalyst and in that
t he deactivating agent is selected from oxygen,
amoni a, water and carbon nonoxi de and is introduced
over a relatively short period of tine."

Claims 2 to 12 referred to preferred enbodi nents of the
process according to Caiml.

On 3 March 1995 and 6 March 1995 two Notices of

Qpposi tion against the granted patent were filed, in
whi ch the revocation of the patent in its entirety was
requested on the grounds set out in Articles 100(a) EPC
(both Opponents) and 100(b) EPC (Qpponent 11).

The oppositions were, inter alia, supported by the
fol |l ow ng docunents:

D1 Yu. |l .Ermakov et al., "Transfer process
during polynerization of ethylene on a
chromium catal yst" Kinetika i Katali z,
10 (1969), pp. 411-419,
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US- A-4 234 716,

EP- A-0 359 444,

US- A-4 547 555,

US- A-4 003 712,

US- A-4 326 048,

Journal of Catalysis, Academ s Press,

11 (1968), pp.263-266,

Crystalline AOefin Polyners (Part 1),

XX (1965), Interscience Publishers and
D13 J. C. WChen "Coordination polynerisation”
Academ c Press Inc. (1975), filed after the
expiry of the opposition period, but

88 FEE

8

admtted into the proceedings.

L1l By a decision taken on 13 January 1998 and issued in
witing on 26 January 1998 the Opposition Division
revoked the patent. That decision was based on a set of
claims of which Claiml1 was filed on 26 Oct ober 1995
and Clains 2 to 12 remained as granted. Claim1 read:

"A process for stopping an ol efin polynerisation which
is carried out in a | ow pressure gas phase reactor

whi ch process conprises introducing an effective
guantity of deactivating agent into the reactor
characterised in that the olefin polynmerisation is
carried out using a chrom um oxi de catal yst and in that
t he deactivating agent is selected from oxygen,
amoni a, water and carbon nonoxi de and is introduced
into the reactor in less than 5 m nutes.™

The Opposition Division held that the requirenments of
Articles 123(2) and (3), 83 and 54 were conplied wth,
but that the clainmed subject-matter | acked an inventive
step (Article 56 EPC). D5, which was regarded as the

cl osest prior art docunent, disclosed a nmethod for
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term nating a gas phase fluid bed or stirred bed olefin
pol ynmeri sation in an energency situation, which
conprised the use of a transition netal -based catal yst
systemand injecting the kill gas (carbon nonoxi de)
within 10 to 30 seconds. Although D5 did not
specifically nmention chrom um oxi de catal ysts, the use
of that catal yst was deened obvious in the |light of D3,
D1 and the late filed D13, which described carbon
nonoxi de as a deactivating agent for chrom um oxide
catal ysts in gas phase pol ynerization. Therefore, the
use of a chrom um oxi de catalyst in gas phase olefin
pol ynmeri sation as well deactivating that catalyst with
car bon nonoxi de was obvi ous.

On 24 March 1998 the Appellant (Proprietor) |odged an
appeal against the above decision and paid the

prescri bed fee sinultaneously. Wth the Statenent of
Grounds of Appeal, which was filed on 2 June 1998, the
Appel l ant submitted two new sets of clainms as nmain
request (eleven clains) and auxiliary request (ten
clainms). During the oral proceedings held on

15 Novenber 2000, those requests were replaced by a set
of ten clains as the sole request, Caim1l reading:

"A process for stopping an olefin polynerisation which
is carried out in a | ow pressure gas phase reactor

all owi ng the polynerisation reaction to be restarted
qui ckly wi thout having to enpty the pol ynerisation
reactor, which process conprises introducing an
effective quantity of deactivating agent into the
reactor characterised in that the olefin polynerisation
is carried out using a chrom um oxide catalyst and in

t hat the deactivating agent is selected from oxygen, or
water and is introduced into the reactor in |less than
5 mnutes."
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Clainms 2 to 10 refer to preferred enbodi nents of the

process according to Caiml.

The argunents of the Appellant can be sumarized as

foll ows:

(a)

(b)

As regards novelty, that ground had not been

rai sed in the appeal proceedings before and shoul d
therefore not be admtted. In substance, none of

t he docunents di scl osed the present conbi nation of
features. D5 nentioned Ziegler-Natta catal ysts,
not chrom um oxi de catal ysts. Conmbining D5 with

ot her docunents was not permtted for judging
novelty, but even if one would conbine the

di scl osure of D5 with one or nore other docunents
to which it referred, |like D6 or D7, the chrom um
contai ning catalysts mentioned in those docunents
could not be regarded as chrom um oxi de catal ysts.
Therefore, the clained subject-matter was novel .

Regardi ng inventive step, the problemto be sol ved
was to provide a rapid polynerisation stopping
systemthat could be restarted quickly, wthout
cunber sone technical nmeasures. The cl osest
docunent, D5, taught the rapid stopping of a gas
phase fl ui di sed bed pol yneri sati on process

catal ysed by transition nmetal conpounds, in
practice Ziegler catalysts, with carbon nonoxi de,
carbon di oxi de or oxygen containing gases. It
contained therefore a general |ist of possible
kill gases for use with Ziegler catalysts with no
i nformati on about possible systens based on
chrom um oxi de catal ysts.

D3 was directed to the separation of polyol efins
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produced with a transition netal conpound and an
al kyl al um ni um conpound, by neans of addi ng carbon
nonoxi de to the reaction mxture at any tine

bet ween the pol ynerisation and the end of the
separation. Therefore, D3 did not teach to stop

t he pol ynerisation process in the reactor, nor did
it contain any indication that the process of D5
woul d be suitable for use with a chrom um oxi de
catal yst. D3 was not conbinable with D5, but even
if one would conbi ne those two docunents, this
woul d not lead to the clained subject-matter

None of the other docunents, whether taken al one
or in conbination, rendered the clained subject-
matter obvious. D8 in particular did not refer to
a catal yst systemin polynerisation conditions,
nor to gas phase polynerisation, and could
therefore not be conbined with D5. None of the

ot her docunents on file contained any teaching
about the rapid stopping of a chrom um oxi de
catal yst gas phase pol ynerisation process with the
possibility to restart it quickly and easily.
Hence the cl ai med subject-matter was inventive.

In reply to the Statenment of G ounds of Appeal
Respondent 1 filed a new citation which had not been

menti oned in the proceedi ngs before. The Respondents’

argunments can be summari zed as foll ows:

(a)

(b)

In view of the new clains, the objections under
Article 100(b) were not maintained, nor were any
obj ections raised pursuant to Articles 123(2),
123(3) and 84 EPC.

Al though D5 referred primarily to Ziegler
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catalysts, its broad disclosure was not restricted
to that type of catalyst. D5 expressly referred to
D7 and D6, which used chrom um halide and chronate
catal ysts, respectively. The latter contained
chrom um oxygen bonds and hence fell under the
definition of "chromumoxide". It could al so be
supported on silica. Both conpounds were capable
of being converted to chrom um oxi de, which was
how t he expression "chrom um oxi de" shoul d be
interpreted. Since D5 incorporated the disclosure
of both D6 and D7 by reference, it disclosed al
the features of the clainmed subject-matter which

t heref ore was not novel.

Starting fromD5, the problemto be solved was to
provide a process for rapid stopping of a | ow
pressure gas phase ol efin polynerisation using a
chrom um oxi de catalyst, allowing to restart the
process quickly. D5 referred to a broad class of
catal ysts, including chrom um oxi de catalysts, the
actual use of which was clearly inplied by the
reference to other catal yst systens than Ziegler-
Natta. It also nmentioned reversible kill gases.
Therefore, the skilled person would, on the basis
of D5 al one, have consi dered the conbi nati on of
features now being claimed with a view to sol ving
t he above-indi cated problem

D3 taught the stopping of olefin polynerisation
reactions using chrom um oxide catalysts in a very
short tinme by adding carbon nonoxi de under
conditions which allowed a quick restart of the
process. It referred to a post-polynerisation
situation, but it showed that chrom um oxi de could
be used in gas phase polynerisation and be
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efficiently poisoned and killed. Hence, D3
provi ded the features mssing from D5.

Al so, according to D8, water and oxygen were
potent, reversible inhibitors of chrom um oxide
catal ysts. D1 and D13 al so di scl osed oxygen and
car bon nonoxi de as chrom um oxi de cat al yst
inhibitors. Therefore, the use of oxygen or water
as reversible catal yst poisons or killers was
known, so that the clainmed subject-matter was not
i nventive.

The Appel |l ant requested that the decision under appeal
be set aside and the patent be naintained on the basis
of Claims 1 to 10 subm tted during oral proceedings as
its sole request.

The Respondents requested that the appeal be di sm ssed.

Reasons for the Deci sion

1

The appeal is adm ssible.

Procedural nmatters

0357.D

Regardi ng the new citation provided by Respondent 1 for
the first time in the appeal proceedings, the Board
invited the representative to justify the rel evance of
that evidence in the |ight of the Reasons for the

Deci sion given by the first instance and the argunents
put forward so far in witing. Since it appeared that
the | ate docunent was not nore relevant than the ones
already on file, it was not admtted to the proceedings
(Article 114(2) EPC).
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The wording of the clains

3.2

0357.D

The Respondents did not object to the amended cl ai ns
under Articles 123(2), 123(3) and 84 EPC and the Board
concurs with that view for the foll ow ng reasons.

Claiml differs fromCaim1l as originally filed in
t hat

(a) the possibility of quickly restarting the
pol ynmeri sati on has been added, the basis for which
can be found on page 2, lines 9 to 13, and page 3,
lines 13 to 15, as originally filed. A though this
amendnment had not been necessary in view of any
obj ection under Article 100 EPC, none of the
parties objected to its introduction in Caiml.

(b) the kill gas has been specified as bei ng oxygen or
wat er. Those gases were present in original
Claim1l as two out of four options.

(c) the "relatively short period of time" of original
Caim1l1 during which the kill gas is introduced
into the reactor has been specified as being |ess
than 5 mnutes. This is based upon original
Cl ai m 10.

Therefore, Article 123(2) EPC is conplied wth.

Amendnent (a) above has no bearing on the scope of the
claimsince it nerely serves to clarify the aimof the
i nvention and anmendnents (b) and (c) are restrictions
of previously disclosed possibilities, so that the
requi renents of Article 123(3) are satisfied.
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3.3 The amendnents to the clainms do not introduce any
unclarities. Accordingly, the requirenments of
Article 84 EPC are conplied wth.

Novel ty

4. The Appellant chall enged the adm ssibility of the
novelty objection since until then it had not been an
i ssue during the appeal proceedi ngs. However, novelty
had been an issue before the first instance (see the
opposition letters filed on 3 March and 6 March 1995),
so that it cannot be considered as a new ground for
opposi tion. Accordingly, novelty was discussed.

5. The only docunent cited agai nst novelty was D5.

5.1 D5 describes a nmethod for termnating a gas phase fluid
bed or stirred bed ol efin polynerisation reaction
during a power failure, said olefin polynerisation
reaction taking place in the presence of a transition
net al - based catal yst systemin a reactor having a gas
recycle line nmeans equi pped with a conpressor, said
conpressor producing a coast-down flow of recycle gas
for at | east one mnute during the power failure, said
nmet hod conprising injecting within 10 to 30 seconds
after said power failure an ampbunt of kill gas into
said recycle line mains sufficient to term nate the
ol efin polynerisation reaction, whereby said kill gas
is carried into the reaction nedium by said coast-down
flow of the recycle gas during said power failure
(Cdaiml).

The kill gas can be any gas which is capabl e of
poi soning the olefin polynerisation catalyst to the

0357.D Y A
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extent of termnating the polynerisation. Preferred is
a reversi bl e poison, such as carbon nonoxi de or carbon
di oxide or their mxtures, since these nmake it possible
to reactivate poisoned catalysts sinply by purging the
reactor (colum 3, lines 53 to 65). The tinme to kil

the catalyst is largely established by the tine it
takes to disperse the kill gas through the system a
time of less than one mnute is nmentioned (colum 7,
lines 37 to 42).

The ol efin polynerization catal ysts capabl e of being
poi soned i nclude systens based on transition netal
conpounds, preferably of the Ziegler-type, which are
characterized as chem cal conpl exes derived froma
transition halide, e.g. Tid, and a netal hydride or
nmetal al kyl, e.g. alum niumalkyl (colum 3, line 66 to
colum 4, |line 6).

The process of D5 is particularly suitable for use in
fluidized bed reaction systens such as described in
e.g. D6 and also in other gas-phase systens such as
stirred-bed type gas phase reactors (colum 4, lines 7
to 15).

D5 neither nentions chrom um oxi de catal ysts, nor does
it refer to water or oxygen as reversible catalyst

poi sons. Hence the conbination of chrom um catal yst and
oxygen or water as the kill gas, as now required, is
not di scl osed.

One of the Respondents' l|ines of reasoning as regards
novelty was based on the opinion that a chrom um

catal yst and water or oxygen as reversible kill gases
wer e enconpassed by the possibilities nentioned by D5,
and were therefore included in its disclosure. However,
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it is standard jurisprudence of the Boards of Appeal
that such a situation is not suitable to destroy
novelty. In order to establish a |l ack of novelty, the
cl ai med subject-matter should be clearly and

unamnbi guousl y di scl osed. Even if that subject-matter
woul d fall within the scope of the prior art docunent,
that does not mean that it has actually been discl osed;
any generic concept does not automatically prejudice
the novelty of specific enbodi nents (see Deci sion

T 378/ 94, 19 March 1996; not published in QJ EPO) .

Therefore, the Board cannot foll ow the Respondents’
argunents and, accordingly, the clained subject-matter
is novel over D5 taken al one.

A second |ine of reasoning was based upon a conbi nation
of D5 with D6 or D7. In particular, the Respondents

mai ntai ned that the latter docunents disclosed the use
of chrom um oxi de catal ysts, so that the disclosure of
D5 al so included that specific olefin polynerisation
cat al yst.

According to standard jurisprudence of the Boards of
Appeal , novelty is assessed by conparing the clainmed
subject-matter with one docunment only. It is only in
very special cases that a conbination wi th another
docunent is permtted (see Decision T 153/85, QJ EPO
1988, 1, Reasons 4.2).

D6 is nmentioned several tines in D5: e.g. in colum 1,
lines 20 and 56, columm 4, lines 9 and 22, colum 6,
lines 11 and 22. These references all concern either
the fluidized bed reactor as a type of reactor suitable
for the polynerisation according to D5 or the process
paraneters (tenperature, pressure), so that any
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i ncorporation of the matter of D6 into D5 would be
restricted to that information and could not serve to
inmply the use of a chrom um catal yst. However, the
above- nenti oned passages do not indicate the obligatory
use of a fluidized bed reactor but nerely describe it
as a suitable possibility, so that the disclosure of

D6, even only in respect of the reactor, cannot be
regarded an as integral part of the teaching of D5.
Therefore, a conbination of D6 with D5 for the
assessnent of novelty is not permtted.

The reference to D7 (colum 1, lines 11 and 17) rel ates
to the injection of carbon oxides and the site of
injecting the gas into the reaction. Therefore, also
any incorporation of D7 would not refer to the catal yst
to be used in the process according to D5. Like the
reference to D6, no obligatory use of the system of D7
in the process of D5 is described, so that a

conbi nati on of these two docunents is not permtted

ei t her.

Even if, for the sake of argunent, one would

i ncorporate the whol e disclosure of D6 and/or D7 in D5,
such a conbination would still not result in the

cl aimed subject-matter since neither D6 nor D7 disclose
chrom um oxi de catal ysts. D7, like D5, refers to
transition nmetal conpounds, in particular TiC; in
conmbination with an alum nium al kyl, hence to Ziegler
catal ysts, whereas D6 nmentions silyl chromate catal ysts
cont ai ni ng hydrocarbyl groups. No calcination is

menti oned. Since calcination would result in renoving

t he hydrocarbyl groups, it also cannot be assuned to
have been inplicitly present in the disclosure of D6.
Therefore, neither of D6 or D7 refers to chrom um oxi de
catal ysts, so that these docunments do not provide that
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feature for a conmbination with the process of D5.

For these reasons, the Board sees no reason to
i ncorporate the disclosure of either of D6 or D7 in the
di scl osure of D5.

In view of the above, the subject-matter of daimlis
novel .

| nventive step

6.2

0357.D

The patent in suit concerns a gas phase pol ynerisation.

Such a polynerisation process is, as nentioned above
(point 5.1), disclosed in D5, which the Board, |ike the
Qpposition Division and the parties, regards as the

cl osest state of the art. Al though the systemof D5 is
said to enable a rapid termnation of a polynerisation
based on a Ziegler catalyst and a preference for the
use of reversible catal yst poisons as the killing agent
is nmentioned, chrom um oxide catalysts are not referred
to, nor is there any indication which kill gases would
be reversible for that type of catalyst. Therefore, the
techni cal problemunderlying the patent in suit can be
seen in providing a systemfor rapidly stopping an

ol efin polynerisation based on a chrom um oxi de

catal yst which would enable a quick restart of the
polymerisation, in line with the definition of the
object of the invention according to the patent
specification (colum 1, lines 37 to 42 and colum 25
to 27).

According to the patent in suit that problemis to be
solved by the use of oxygen or water as the killing
agent, as defined in Caiml.
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The exanples in the patent show that the above-defined
problemis effectively solved. In particular, it has
been shown that chrom um oxi de catal ysed

pol ymeri sati ons can be stopped within 10 m nutes by
injecting a mxture of oxygen and nitrogen and be
restarted without having to drain the reactor bed or
even Wi thout purging the reactor (Exanples 1 to 3).

It remains to be decided whether the subject-matter is
obvi ous having regard to the docunents on file.

The general teaching of D5 pertains to the rapid

term nation of Ziegler-catalyst based pol ynerisation
processes in case of an energency, such as a power
failure, by introducing carbon nonoxide, carbon dioxide
or a mxture of the two within 10 to 30 mnutes after

t he occurrence of the power failure. A preference for
reversi bl e catal yst poisons such as carbon oxides is
indicated (colum 3, lines 56 to 60), whereas the use
of irreversible catal yst poisons, such as oxygen or
air, are |l ess recommended. Since the teaching of D5
concerns Ziegler catal yst-based reactions, it does not
contai n any suggestion about which killing agents are
reversi ble for chrom um oxi de catal ysts. In fact, by
its clear statenment that oxygen is an irreversible kill
gas, it teaches away fromits use. Therefore, D5 by
itself cannot render the clained subject-matter

obvi ous.

The Respondents conbi ned the teaching of D5 with D3,

whi ch describes a process for the separation of a

pol yol ef i n, manufactured by | ow pressure polynerisation
of at |east one al pha-olefin nmonomer with the aid of a
catal yst, fromthe reaction mxture resulting fromthe
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pol ynmeri zati on and contai ning the pol yol efin, unreacted
nononer and the catal yst, conprising: adding carbon
nonoxi de to the reaction mxture (Claim1). Although
chrom um oxi de is nentioned as a possible catal yst, the
process described in D3 is especially suitable for
separating polyolefins which are manufactured with the
aid of catalysts conprising a transition netal conpound
and an organo- al um num conpound, especially chlorine-
containing titanium conmpounds (colum 3, lines 29 to
43). Therefore, D3 refers to a different stage of the
process, that is, the separation of the polyner outside
the reactor, after pressure release, so that the
reversibility of the system under pol ynerisation
conditions is not relevant and accordingly it does not
contain any teaching in that respect. Also, like D5, it
contains no indication about the use of water or oxygen
to kill chrom um oxi de-based pol yneri sati on processes.
Therefore, it does not provide the features m ssing
fromD5, so that a conbination of D3 with D5 does not

|l ead to the clained subject-matter

The ot her conbinations with the docunents on file
envi saged by the Respondents do not lead to the clained
subj ect-matter either.

D8 describes the inhibiting effects of water and oxygen
on the activity of silica-alumna-chrom a catal ysts
(page 263, header). Although the effect of water and
oxygen was said to be reversible, it is also clearly
stated that evacuation at 300°C restores the original
activity of the catalyst activity conpletely, at 200°C
activity is restored to only 60% of its original value
and evacuation at 100°C did not restore any activity at
all (page 263, Results, second paragraph). The concept
of reversibility of inhibition is therefore evidently
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different formthe one referred to in the patent in
suit and no concl usions can be drawn as regards the
behavi our and reversibility of chrom um oxi de/ oxygen or
wat er systens under actual reaction conditions. In
fact, in viewof the difficulty of reversing the
inhibiting effect of oxygen, the skilled person would
not be inclined to use oxygen as the kill gas if he
ainmed at a quick restart of the reaction. Therefore,

al so a conbination of DB with D5 would not render the
cl ai med- subj ect nmatter obvious.

In D1 the influence of several gases on the rate of gas
phase et hyl ene pol ynerisation by a chrom um oxi de
catalyst is studied. The effective transfer and

i nhibition constants for those gases, which are present
as inpurities, is calculated (page 333, first

par agraph) in | aboratory scal e experinments (pages 335
and 336: Experinental). Al though the inhibiting effect
of oxygen-contai ning and ot her substances on chrom um
oxi de catalysts is referred to (page 1, second

par agraph), there is no teaching about rapidly stopping
and quickly restarting the polynerisation system which
are requirenents that are mainly relevant for ful

scal e production facilities.

As can be seen from point 4.4.4 above, the teaching of
D6 and D7 does not pertain to chrom um oxi de catal ysts.
D6 does not concern any rapid stopping of

pol ynerisation reactions. D7 does nmention termnation
of a Ziegler catalyst based polynerization reaction by
i njecting carbon dioxide and the inportance of a quick
restart (Caim1; colum 3, lines 44 to 47), but no
indication is given of how to obtain such a result for
a chrom um oxi de- based pol yneri sation. As a
consequence, neither D6 nor D7 provide the features
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 acki ng in D5.

In D13 the interaction of various quenching agents with
the active centres of solid catalysts is studied

(page 94, 2.2). Anongst other conbinations, a &G/ Si G
catalyst with C*Ois shown (page 94, Table 1). There is
no information about quickly restarting the

pol ynmeri sation reaction after its conplete term nation
or about the use of water or oxygen as reversible
killing agents for chrom um oxi de catal ysts under gas
phase reaction conditions.

D4 describes the addition of very small amounts of
activity retarders such as, anongst nmany others, oxygen
and water. Its general teaching is directed to
continuing polynerisation at a high level, so that a
skilled person would not take this docunent into
account when | ooking for neans to stop a reaction

conpl etely and neverthel ess maintaining the possibility
of a quick restart.

D9 only nmentions that water, oxygen and many ot her
conpounds are poi sons for chrom um oxi de catal ysts
(page 360, first full paragraph).

In view of the above, it can be concluded that although
it is known that chrom um oxi de catal ysts can be used
for olefin polynerisation, on the one hand, and that
wat er and oxygen are poi sons for chrom um oxi de

catal ysts, on the other hand, there is no teaching that
the use of the latter two conmpounds woul d not only
enable the skilled person to termnate a chrom um

oxi de-based ol efin polynerisation reaction rapidly, but
also to restart it quickly without having to enpty the
reactor.
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8. For those reasons, the Board concl udes that the
subj ect-matter of present Claim 1l cannot be derived
fromthe docunents relied upon by the Respondents,
whet her taken alone or in conbination, and, therefore,
it involves an inventive step.

9. As Claiml is allowable and Clains 2 to 10 relate to
further enbodi ments of the process according to

Claim1, their patentability is supported by that of
Claim1.

Or der

For these reasons it is decided that:

1. The deci si on under appeal set aside.

2. The case is remtted to the Opposition Division with
the order to maintain the patent on the basis of Cains
1 to 10 submtted during oral proceedings, after any
consequential anmendnent of the description.

The Regi strar: The Chai r man:

E. Gorgmaier C. Gérardin
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